Tissue-specific regulation of glutathione homeostasis and the activator protein-1 (AP-1) response in the rat conceptus.
Oxidative stress in the conceptus is characterized by an increased oxidized to reduced glutathione (GSSG:GSH) ratio and the induction of fos and jun mRNAs, transcripts for components of the activator protein-1 (AP-1) transcription factor. We investigated the role of glutathione homeostasis in the rat conceptus in the regulation of: (1) AP-1 expression and activity, and (2) the activities of glutathione-dependent cytoprotective enzymes. Glutathione content was enhanced with the addition of l-2-oxothiazolidine-4-carboxylate (OTC), a precursor of cysteine, a rate-limiting substrate in glutathione biosynthesis. Day 10 rat conceptuses were cultured for 44 hr with 0, 5, 10, or 20 mM OTC. High concentrations (10 and 20 mM) of OTC were embryotoxic. Incubation of the conceptus in 5 mM OTC caused mild (not statistically significant) embryotoxicity, increased significantly the embryonic glutathione content, prevented culture-induced oxidative stress, and inhibited the induction of AP-1 transcripts and DNA binding activity in the embryo. In contrast, in the yolk sac, 5 mM OTC failed to increase glutathione content or to prevent oxidative stress or AP-1 induction. Thus, regulation of glutathione status in the conceptus is tissue-specific. Glutathione S-transferase and glutathione peroxidase activities were increased approximately 50% in cultured embryos and yolk sacs. OTC treatment (5 mM) prevented this induction in the embryo, but not in the yolk sac, suggesting a role for glutathione homeostasis in the regulation of these enzymes. Tissue-specific regulation of glutathione status and of cytoprotective enzymes in the conceptus during organogenesis may impact on the consequences of insult with oxidative stress.